). The anchor cell of the gonad is the of the lin-15 locus and found that genetic mosaics that source of the EGF-like inductive signal, LIN-3, which retained lin-15 activity in the precursor to the VPCs but initiates vulval development (Hill and Sternberg, 1992).
proposed that hyp7 influences VPC specification by pro-
Mosaic Analysis of lin-35 Suggests a Cellular Focus Other than the VPCs ducing a signal that inhibits the adoption of vulval fates and that this inhibitory signal is counteracted by the
In C. elegans, mosaic analysis utilizes a marked genomic fragment-either a free duplication derived from a chroinductive signal in P5.p-P7.p, but not in P3.p, P4.p, and P8.p. Genetic mosaic analyses have been used to supmosome or an extrachromosomal array derived by microinjection of DNA mixtures (reviewed in Yochem and port a hyp7 focus for the Class B gene lin-37 (Hedgecock and Herman, 1995) but a VPC focus for the Class B gene Herman, 2003) . Spontaneous loss of the genomic fragment in a precursor cell gives rise to a "clone" that lacks lin-36 (Thomas and Horvitz, 1999). As discussed below, mosaic analysis has some limitations for resolving this it, and the point of loss can be inferred based on the absence of the marker in cells descended from the preparticular issue. However, it may be that different SynMuv genes have different cellular foci, making it all the cursor cell, as the lineage of C. elegans has been commore imperative to determine the cellular focus for pletely described. each gene.
Although mosaic analysis is a powerful approach for Here, we have examined the cellular focus of lin-35 determining the cellular focus of gene activity (Yochem Rb using genetic mosaic analysis and tissue-specific and Herman, 2003), perdurance of gene product made expression. Our results indicate that lin-35 activity is prior to genomic fragment loss is always a potential required in hyp7 and not in the VPCs to repress vulval issue. Furthermore, mosaic analysis has particular limifates. Thus, LIN-35 does not appear to be working by tations for assessing a VPC versus hyp7 focus. First, antagonizing the effects of the Ras pathway at target some hyp7 nuclei share an embryonic progenitor cell gene promoters in the VPCs. Instead, our results imply with the VPCs (Figure 1C) , so it is difficult to identify that the relevant transcriptional targets for LIN-35 Rb mosaics that affect the VPCs without affecting hyp7. are regulated in hyp7.
Second, hyp7 is a large syncytium that arises from three different embryonic progenitors ( Figure 1C ), so a mosaic lacking lin-35(ϩ) activity in a subset of the progenitors of Results and Discussion hyp7 will have a mixture of nuclei of different genotypes, thereby complicating the correlation of genotype and The best-characterized patterning events that lead to phenotype. Third, the finding of a diffuse focus in more vulval development are the inductive signal from the than one progenitor is consistent with a hyp7 focus, but anchor cell of the gonad and a lateral signal from P6.p may also result if the focus is in multiple different cells to its neighboring cells ( Figure 1A) Figure 1D ) and five had at least one ectopic pseuWe asked whether expression of lin-35(ϩ) cDNA in dovulval invagination, indicating that vulval induction the VPCs (using lin-31p) or in hyp7 (using dpy-7p) resdoes not correlate with the lin-35 genotype of a VPC.
cues the Muv phenotype caused by lin-35(n745) in a linIn addition, we also identified two mosaic individuals 8(n111) Class A mutant background ( Figure 2D ). We that had at least one ectopic pseudovulval invagination found that in six independent transgenic lines, expresthat formed from SUR-5::GFP-expressing cells, and sion of dpy-7p::lin-35(ϩ) efficiently rescued the Muv hence retained lin-35(ϩ) activity in the affected VPCs phenotype. As a control, we showed that a dpy-7p::lin-( Figure 1E ). These ten mosaic individuals together sug-35(mutATG) construct in which the ATG is mutated so gest that the focus of lin-35 is not in the VPCs.
as to abrogate LIN-35 expression did not display rescue, However, the two mosaic individuals that had GFPindicating that LIN-35 expression is necessary for reslabeled pseudovulval invaginations appeared to have cue. Conversely, in seven independent lines carrying more than one point of loss of the extrachromosomal lin-31p::lin-35(ϩ), rescue was not seen. These results array (e.g., see Figure 1E and Experimental Procedures), indicate that the cellular focus of lin-35 activity for VPC underscoring the difficulty of defining a cellular focus specification is hyp7. by mosaic analysis alone. We therefore used tissuespecific rescue to resolve the ambiguity.
LIN-35 Is Expressed in hyp7 as Well as Many Other Cell Types Tissue-Specific Expression Suggests a Cellular
While the pattern of protein expression alone is not suffiFocus for lin-35 in hyp7 cient to conclude a cellular focus of action, it should To perform tissue-specific rescue experiments, we correlate with the functional rescue data. Several Class needed to identify suitable promoters: a promoter ex-B SynMuv genes appear to be broadly expressed (Lu pressed in VPCs and not hyp7 and a promoter expressed and Horvitz, 1998; Thomas and Horvitz, 1999; Ceol and in hyp7 and not VPCs. Furthermore, suitable promoters Horvitz, 2001), and their expression pattern would be should also be active specifically in their respective tisconsistent with a function in either the VPCs or hyp7. sues long before VPC specification in the L3 stage, to eliminate any potential concerns about the timing of Interestingly, however, the Class B SynMuv gene linlin-35 function and LIN-35 production. Based on two 13-which encodes a zinc finger protein with an LXCXE different tests, the promoters of the lin-31 and dpy-7
Rb-interacting motif-is strongly expressed in hyp7 and genes appeared to be suitable for our purposes.
is not readily detected in the VPCs (Melé ndez and The first test was to visualize expression using fluoresGreenwald, 2000). Based on antibody staining, LIN-35 cent protein markers. The promoter of the lin-31 gene was previously reported to be present in vulval cells and (lin-31p) has been widely used for specific expression absent from hyp7 (Lu and Horvitz, 1998). We reexamined in VPCs (first described by Tan 
